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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j idFigure 1. The association between point-prevalence of male concurrency (from the
GPA surveys) and peak HIV prevalence in 15–49-year-olds (from the Global Health
Observatory Data Repository of the WHO) (R2 = 0.78; p = 0.0003).Strong association between point-concurrency and national
peak HIV prevalence
Attempts at evaluating the ecological association between
concurrency and HIV prevalence have been stymied by wide
variations in how concurrency is deﬁned and measured in different
studies. In response to this problem, the UNAIDS Reference Group
on Estimates Modelling and Projections has published recom-
mendations on how concurrency should be deﬁned and mea-
sured.1 The recommendations stipulate that the point-prevalence
of concurrency should be the key indicator of concurrency. Recent
studies have corroborated the utility of this measure.2 One of its
advantages is it provides due emphasis to long-term concurrent
relationships, which are argued to be central to concurrency’s
effect of enhancing HIV transmission.
To overcome the problems of incommensurability of different
datasets using different methodologies and deﬁnitions of
concurrency, we used one of the only multinational surveys that
has assessed concurrency using the same methodology. This
dataset comprises the WHO/Global Programme on AIDS (GPA)
sexual behavior surveys conducted in 1989/1990. All 11 countries
that performed these surveys between 1989 and 1990 and asked
questions about concurrency are evaluated here.3,4 All these
surveys followed GPA protocols; these included that national
probability samples of the general population aged 15–49 years
should be utilized. In two cases, Manila and Rio de Janeiro, the
samples were representative of these large cities rather than being
nationally representative. All samples were selected based on
probability principles with various designs depending on national
factors. A two-stage sampling strategy was the norm, with census
enumeration areas as the ﬁrst stage and households as the second.
The sample sizes were typically 1000–3000 men and women.
Response rates were high in all cases. The variable for concurrency
was derived from the question ‘‘Do you now have one or more than
one spouse/regular partner?’’ The dependent variables we used in
our analysis were the percentages of 15–49-year-old men and
women who had more than one sexual partnership active at
the time of the survey.4 These data on concurrency were available
for all 11 countries for men, but for only seven countries for
women.
We performed linear regression to analyze the relationship
between point-concurrency and estimated peak national HIV
prevalence. Peak HIV prevalence was deﬁned as the highest national
HIV prevalence in 15–49-year-olds between the years 1990 and
2009. These data were derived from the Global Health Observatory
Data Repository of the World Health Organization, 1990–2009
(http://apps.who.int/ghodata/#). Between 1990 and 1996, the peak
prevalence for all these countries fell, with the exception of Lesotho
whose peak was in 2000. We used peak HIV prevalence and not the
HIV prevalence in 1990 (at the end of the GPA surveys), as we believe
that peak prevalence is a more accurate reﬂection of the national sex
networks’ HIV transmissibility. If we had used 1990, Lesotho’s HIV1201-9712/$36.00 – see front matter  2012 International Society for Infectious Disea
http://dx.doi.org/10.1016/j.ijid.2012.05.008prevalence would have been 0.8% as opposed to the peak value we
used of 24.5%.
As demonstrated in Figure 1, we found evidence of a strong
association between point-prevalence of concurrency and HIV
prevalence for both men (Pearson R2 = 0.78; p = 0.0003) and
women (R2 = 0.89; p = 0.0014).
Our analysis is weakened by a number of factors including the
small sample size and arguably the ecological nature of the study.
Nonetheless the major effect that concurrency has on enhancing HIV
transmission is via increasing network connectivity – a population
level attribute. Ecological studies are therefore necessary to investi-
gate the drivers and effects of concurrency. Although the GPA surveys
were performed over 20 years ago, this has the advantage that they
captured the nature of sexual behavior before it changed in much of
southern and eastern Africa in response to HIV.5Although the analysis
presented here is not multivariate, we repeated the linear regressions
including the proportion of men/women who had ﬁve or more sex
partners in the previous year. We did this to assess if point-
concurrency may be confounding the relationship between multiple
partnering and HIV. This had the effect of marginally increasing the
association between concurrency and HIV prevalence for women
(R2 = 0.90; p = 0.0099) and marginally decreasing the association for
men (R2 = 0.80; p = 0.0037).
A number of review articles have claimed that concurrency
rates are no higher in Sub-Saharan Africa than elsewhere.6,7 These
articles have however relied on unpublished reports based on
Demographic and Health Surveys (DHS) for their data from
developing countries.8 The problems of using data derived from
113 page-long questionnaires that were primarily designed for
other purposes, have been extensively reviewed elsewhere.9 Over
and above these problems, the Sawers and Stillwaggon paper thenses. Published by Elsevier Ltd. All rights reserved.
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concurrency rates over 1 year, with very different measures of
concurrency from developed countries.7 In the USA, for example,
they used 5-year cumulative concurrency. The data they quote as
representing population levels of concurrency from six countries in
Europe is actually the proportion of persons who have been in a
steady relationship for at least 5 years who have had an additional
sex partner in the previous year.7,10 Comparisons of such different
measures of concurrency is of little utility.
Our study avoids these problems by using the same method to
measure concurrency in multiple countries. In addition, it uses a
questionnaire focused on sexual behavior to make these assess-
ments. Its ﬁndings support those of other ecological analyses that
show that when standardized and appropriate methodologies are
used to measure concurrency, there is a striking correlation
between point-concurrency and HIV prevalence, both between
countries2 and in populations within countries.11,12
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